The capacity of pituitary glands to release luteinizing hormone (LH) in response to LHreleasing hormone (LHRH) in vivo may be increased by previous frequent exposures to small quantities of LHRH. This phenomenon, called LHRH self-priming, may play an important role in the control of LH secretion. Our initial objective was to determine whether LHRH selfpriming occurs via a direct effect on bovine pituitary cells. Subsequently, we studied the effects of interval between LHRH exposures and source of pituitary glands (steers versus cows) on LHRH self-priming. Cells from bovine anterior pituitary glands were dispersed and mixed with Sephadex-G25, and the mixture was poured into glass columnS. Columns were superfused and effluent medium was assayed for LH. Challenges were .1 ng LHRH/ml or 0 ng LHRH/ml (sham) each for 10 minutes. In one experiment, quantity of LH released by a second exposure to LHRH averaged 124 + 6 ng/ml, which was greater than that released in response to an LHRH challenge (90 +- occurred, In a third experiment, variables were LHRH sequence (sham-LHRH versus LHRH-LHRH) and sex of the pituitary gland donor (cows versus steers), interval between challenges was 50 minutes. Quantity of LH released after the second LHRH challenge was 50% greater (P<.01) than that released after the first LHRH challenge when cells were from pituitary glands of cows. Self-priming did not occur when cells were from pituitary glands of steers. However, this experiment compared a pool of pituitary cells from steers with one from cows, so there was no estimate of individual animal variation. Thus, our data do not prove that this difference exists but merely raises that possibility. We conclude that LHRH can self-prime bovine pituitary cells and that the degree to which priming occurs may be dependent upon the interval between exposures to LHRH.
The capacity of pituitary glands to release luteinizing hormone (LH) in response to LHreleasing hormone (LHRH) in vivo may be increased by previous frequent exposures to small quantities of LHRH. This phenomenon, called LHRH self-priming, may play an important role in the control of LH secretion. Our initial objective was to determine whether LHRH selfpriming occurs via a direct effect on bovine pituitary cells. Subsequently, we studied the effects of interval between LHRH exposures and source of pituitary glands (steers versus cows) on LHRH self-priming. Cells from bovine anterior pituitary glands were dispersed and mixed with Sephadex-G25, and the mixture was poured into glass columnS. Columns were superfused and effluent medium was assayed for LH. Challenges were .1 ng LHRH/ml or 0 ng LHRH/ml (sham) each for 10 minutes. In one experiment, quantity of LH released by a second exposure to LHRH averaged 124 + 6 ng/ml, which was greater than that released in response to an LHRH challenge (90 +-4) given 40 min earlier. In a second experiment, variables were LHRH sequence (sham-LHRH versus LHRH-LHRH) and interval between challenges (40, 80, 160 and 320 min), Quantities of LH released in response to LHRH following the sham challenge or the first of two LHRH challenges were not different. However, LH released by a second LHRH challenge was 48, 39 and 48% greater (P<.01) than that released by the first when the interval between challenges was 40, 80 and 160 min, respectively. But when the interval was 320 min, no LHRH self-priming J Animal Reproduction Lab., Dept. of Anim. Sci. 2Published with the approval of the director of Michigan Agr. Exp. Sta. and Journal Article No. 9550 . The authors acknowledge Houghton Beef packers for bovine pituitaries and Ms. J. Gruber for secretarial assistance.
occurred, In a third experiment, variables were LHRH sequence (sham-LHRH versus LHRH-LHRH) and sex of the pituitary gland donor (cows versus steers), interval between challenges was 50 minutes. Quantity of LH released after the second LHRH challenge was 50% greater (P<.01) than that released after the first LHRH challenge when cells were from pituitary glands of cows. Self-priming did not occur when cells were from pituitary glands of steers. However, this experiment compared a pool of pituitary cells from steers with one from cows, so there was no estimate of individual animal variation. Thus, our data do not prove that this difference exists but merely raises that possibility. We conclude that LHRH can self-prime bovine pituitary cells and that
Introduction
The capacity of pituitary glands to release luteinizing hormone (LH) in response to LHreleasing hormone (LHRH) in vivo may be increased by previous exposures of the gland to small quantities of LHRH. This phenomenon, known as LHRH self-priming, was first demonstrated in rats by Aiyer et al. (1974) . They showed that LHRH given at proestrus sensitized the pituitary to a second LHRH injection given 30, 60, 120 or 240 min later. Subsequently, Edwardson and Gilbert (1976) and Pickering and Fink (1976a) demonstrated that LHRH self-priming is exerted via a direct effect on rat pituitary glands in vitro. LHRH self-priming has been observed in vivo in cows (Kittok et al., 1973; Foster, 1978) , ewes (Symons et al., 1974; Crighton and Foster, 1977) and women (Faure and Olivier, 1978; Hoff et al., 1979) . However, in each of these studies, the subjects 1137 JOURNAL OF ANIMAL SCIENCE, "Col. 52, No. 5, 1981
were not ovariectomized. The greater quantity of LH released by a second injection of LHRH may have resulted from changes in the pituitary gland caused by ovarian steroid secretions resulting from gonadotropins released following the first LHRH injection. Thus, LHRH selfpriming has not been demonstrated to occur in species other than rats. Hence, our initial objective was to determine whether LHRH selfpriming occurs via a direct effect on bovine pituitary cells. Subsequently, we studied the effect of interval between LHRH exposures on LHRH self-priming and compared pituitary cells from steers and cows with respect to their capacity to respond to LHRH self-priming.
Materials and Methods
Procedures for disaggregating pituitary cells were based on those reported earlier (Padmanabhan et al., 1978) . Briefly, bovine anterior pituitary glands were sliced (2 1 mm) with a Stadie-Riggs Microtome, then diced (--1 mm 3) with a scapel blade, and the pieces were stirred vigorously in medium containing .3% collagenase (type I -150 U/mg 3) for 45 min, and then in .25% Viokase (Gibco 4) for 15 minutes. Disaggregated cells were washed, resuspended in Dulbecco's medium and counted with a hemocytometer. The cells were then mixed with Sephadex-G 25 s, 20 to 80/~m pore size, that was preswollen in Dulbecco's medium. This gel-cell suspension was poured into the barrels of disposable glass syringes (B-D; 2.5 cc capacity; catalogue No. 59035-1) such that each contained -------5 x 106 cells. The superfusion apparatus was arranged as described by Zolman and Convey (1972) . Polyvinyl chloride tubing of the superfusion apparatus was coated with 1% bovine serum albumin to minimize hormone binding to the tubing. Columns were superfused with medium at a flow rate of .1 ml/min. Effluent medium collected during the first 2 hr of superfusion was discarded. Thereafter, effluent medium was fraction-collected and assayed for LH concentrations (Convey et al., 1976 ). Dulbecco's minimal essential medium supplemented with amino acids was used for superfusion. Detailed descriptions of medium supplementations were reported earlier by Padmanabhan et al. (1978) . The treatment sequence consisted of (1) a sham treatment followed by LHRH (sham-LHRH) or (2) LHRH treatment followed by a second LHRH (LHRH-LHRH). The sham treatment was carried out by switching the afferent superfusion tube to a second flask of medium. This sham treatment was considered necessary to account for any effects that manipulation of the system may have had on LH release. In addition, including sham treatments allowed us to differentiate effects of time in superfusion from effects due to time between LHRH challenges. LHRH treatments were carried out by the inclusion of .1 ng/ml LHRH in the superfusing medium. Sham and LHRH treatments lasted 10 min each.
Exp. 1. Pituitary cells from four diestrous cows were pooled. Each of two superfusion channels was treated according to one of the following sequences: (1) sham-sham, (2) sham-LHRH, (3) LHRH-sham and (4) LHRH-LHRH. Challenges were given for 10 min, and the interval between challenges was 40 minutes.
Exp. 2. Pituitary cells from three diestrous cows and one cow about 2 months pregnant were pooled. Treatments were assigned as in a 2 • 4 factorial design. Main effects were LHRH sequence (sham-LHRH versus LHRH-LHRH) and interval between challenges (40, 80, 160 and 320 min). The second challenge in each sequence occurred at 380 min after the start of the experimental period at time zero. Therefore, initial LHRH challenges were given at 340, 300, 160 and 60 min, respectively. This design allowed us to account for variation due to time in superfusion. There were two replicates per treatment group.
Exp. 3. Treatments were assigned as in a 2 x 2 factorial experiment. Main effects were LHRH sequence (sham-LHRH versus LHRH-LHRH) and source of pituitary donor (cows versus steers). Pituitary cells were from two cows and two steers. There were four replicates per treatment combination, and the interval between challenges was 50 minutes. Two splitplot analyses of variance were done (Gill, 1978) . The first included data resulting from the LHRH challenge that followed sham treatment plus data from the first LHRH challenge in the LHRH-LHRH sequence. The second included data from the LHRH-LHRH sequence only.
Results
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LHRH challenges on quantity of LH release from bovine pituitary cells are presented in figure 1 . The LH-releasing effect of a sham or LHRH challenge was measured as the mean LH concentration in samples collected at 5-min intervals for 40 rain after the start of the challenge. Time zero in the figure represents the point at which sample collection was started after a 2-hr superfusion period during which medium was discarded. At no time did sham treatment cause LH to be released from these (Gill, 1978) . LH released in response to the first LHRH challenge (treatments B, C and D) were compared in an analysis wherein treatment sequence was the whole plot and time the subplot. First and second LHRH challenges were compared in the second analysis. . LH release from bovine pituitary cells in response to sham treatment or .1 ng/ml LHRH given 40, 80, 160 or 320 min apart. The second challenge in each sequence was administered at 320 minutes. Two one-way analyses of variance were done (Gill, 1978) . The first included data resulting from all eight LHRH challenges conducted at 380 minutes. The second included data resulting from the LHRH challenges that followed sham treatment plus the first LHRH challenges of the LHRH-LHRH sequence. Significant differences due to main effects were determined by Bonferroni's nonorthogonal contrasts (Miller, 1966) . grams) released during 50 min following the beginning of the challenge period. LH was not released by sham treatment. Quantity of LH released by an LHRH challenge given 40, 80, 160 or 320 rain after a sham challenge (upper panel) averaged 619, 607, 646 and 627 ng, respectively, and differences between means were not significant. In addition, these means were not different from those resulting from the first of two LHRH challenges (lower panel) given 40, 80, 160 and 320 min before the second. Averages were 598, 595, 610 and 582 ng, respectively. Recall that the first LHRH challenge occurred at varying periods after the start of superfusion. Hence, the magnitude of LH release by LHRH was not altered by time in superfusion. However, quantity of LH released by a second LHRH challenge was 48, 39 and 48% greater (P<.01) than that released by the first challenge when the interval between challenges was 40, 80 and 160 rain, respectively. But when the interval was 320 min, LH release after the second LHRH challenge averaged only 734 ng and did not differ from the comparable average for the first challenge.
Exp. 3. LH response to consecutive LHRH challenges when pituitary cells were from steers and cows are presented in figures 3 and 4, respectively. Magnitude of LH response to LHRH was measured as total LH (nanograms) in medium collected at 5-min intervals for 50 minutes. In both steers and cows, priming did not occur after the sham-LHRH sequence (figures 3 and 4, respectively), although LHRH caused an increase in LH release.
LHRH self-priming was not observed when pituitary cells were from steers (figure 3). Total LH release after the second LHRH challenge (lower panel) was 740 ng, which was not different from the quantity released after the first LHRH challenge (693 ng; lower panel) or the LHRH challenge that followed sham treatment (729 ng; upper panel); However, when pituitary cells were from cows (figure 4), LH releases after the first LHRH exposure were 886 ng (upper panel) and 896 ng (lower panel), both of which were less than the comparable quantity (1,318 ng) released after the second LHRH challenge (lower panel).
Discussion
Our results demonstrate that LHRH selfpriming occurs via a direct effect on the bovine pituitary. In this regard, pituitaries of cows and Figure 3 . LH release by pituitary cells from steers in response to sham treatment or .1 ng/ml LHRH. Treatments were given for 10 rain and interval between treatments was 50 minutes.
rats (Edwardson and Gilbert, 1976; Pickering and Fink, 1976a) respond similarly. Further, the present results suggest that the LHRH selfpriming effect observed in vivo in cattle (Kittok et al., 1973; Foster, 1978) may be due at least in part to a direct effect of LHRH on the anterior pituitary.
The degree to which LHRH self-priming occurs may depend on the interval between LHRH challenges. In the present experiment, priming occurred when the interval between LHRH exposures was 40, 80 or 160 rain, but not when it was 320 minutes. These results are remarkably similar to those observed in vivo. For example, the amount of LH released in response to a second injection of LHRH was greater than that released in response to the first when the interinjection interval was less than 3 hr (cattle: Kittok et al., 1973; Foster, 1978; sheep: Symons et al., 1974; Crighton and Foster, 1977) . But when the interinjection interval was 4 hr or more, LH released by a second injection of LHRH was equal to or less than that resulting from the first injection (Reeves et al., 1972; Kinder et al., 1975; Crighton and Foster, 1977) . In addition, we have demonstrated that intermittent injections of 1 /ag LHRH caused a gradational increase in LH release for about 4 hr in estradiol-treated steers. Thereafter, LH declined even though LHRH pulses were continued (Kesner et al., 1981) . In rats (Horikoshi et al., 1975) and women (Rommler, 1978) , the degree to which LHRH can self-prime increases as the interinjection interval increases to 1 and 3 hr, respectively, and declines thereafter.
The mechanism by which LHRH selfpriming occurs is presently unknown. In rats, this effect is enhanced by estrogens (Aiyer et al., 1974) , is dependent on protein and ribonucleic acid synthesis (Pickering and Fink, 1976b) and is a specific effect of LHRH, rather than an effect secondary to LH release (Pickering and Fink, 1976a) .
Results of the present study indicate to us that LHRH self-priming may occur in cows, but not in steers. But this observation must be considered preliminary. No definite conclusion is possible because we compared a pool of pituitary cells from cows with a similar pool from steers and therefore could not estimate individual animal variation. In preliminary experiments, we had repeatedly been unable to demonstrate LHRH priming when cells were from steer pituitaries. Failure to demonstrate an LHRH self-priming effect with pituitary cells from steers may have been due to the fact that pituitaries of steers released LH in a rhythmic pattern with a frequency of approximately 50 min (McCarthy et al., 1979) . Presumably, this rhythmic release of LH occurs in response to frequent pulses of LHRH release. As a result, these pituitary glands may be maximally primed to LHRH. Alternatively, differences in the endocrine milieu between males and females may create a sex difference in capacity of the pituitary to respond to LHRH self-priming.
We conclude that LHRH can self-prime the bovine pituitary gland via a direct effect on the pituitary cells. This self-priming effect may play an important role in preparing the pituitary to release gonadotropin in response to LHRH released at estrus. LHRH self-priming may also play an important role in preparing the pituitary to release gonadotropin at puberty and first estrus postpartum. This hypothesis is supported by observations that LH, and presumably LHRH, is released episodically before the first estrus at puberty (Gonzalez-Padilla et al., 1975) and postpartum (Goodale et al., 1978) in cows. In addition, our results provide preliminary evidence that the degree to which LHRH self-priming occurs in vitro may depend on the interval between LHRH challenges, as it does in vivo, and that self-priming occurs when pituitary cells are from cows but not steers.
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